2. preserve material safeguards and security during the disposition process, seeking to maintain the same high standards of security and accounting applied to stored nuclear weapons;
3.  result in a form from which the plutonium would be as difficult to recover for weapons use as the larger and growing quantity of plutonium in commercial spent fuel; and
4.  meet high standards of protection for public and worker health and for the environment. This criterion must include not only expected situations but possible failures (particularly during the disposal process), and not only safety but the extent to which that safety is demonstrable to the public.
In addition, this appendix examines the costs of the various options, issues such as public and institutional acceptance, and possible conflicts with existing agreements and policies.
Several of the disposal options that might be pursued for disposition of excess weapons plutonium have also been considered for disposal of spent fuel or high-level waste (HLW), for which the international consensus today favors burial in mined geologic repositories, rather than any of the disposal options outlined in this appendix. There are a number of important differences, however, between weapons-grade plutonium and spent fuel or HLW. These include:
•  Heat. The heat output of weapons plutonium is roughly 3 watts per kilogram, or 30 watts for a package containing 10 kilograms of plutonium. A comparable disposal package of 10-year old spent fuel or HLW typically gives off 1,000-2,000 watts of heat.
•   Radioactivity. The gamma radiation from a typical package of weapons plutonium at 1 meter would amount to only thousandths of a rem (roentgen-equivalent-man) per hour, while for spent fuel assemblies or vitrified logs of HLW, the equivalent figure is thousands of rems per hour (for the first few decades after these products are produced).
•   Toxicity. Weapons plutonium, spent fuel, and HLW are all highly toxic, primarily because of their radioactivity. The alpha radiation from plutonium is particularly damaging if the small particles are inhaled and lodge in the lungs. Environment and health risks from all of these materials must be carefully considered over very long times in evaluating disposal options.
•   Mass and Volume. The nominal stock of excess weapons plutonium is 50 tons each for the United States and Russia, which could in principle be stored in a single large warehouse. The global stock of spent fuel by the year 2000 will amount to more than 150,000 tons (containing over 1,400 tons of plutonium), occupying a vastly larger volume. Thus some options that might be prohibitively costly for spent fuel might not be so for excess weapons plutonium.hed uranium (HEU) fuels. The Ministry of Atomic Energy (MINATOM) remains committed to building three to four large BN-800 breeder reactors. Construction of the first
